INTRODUCTION
A decline of production and the usage of natural fertilizers and a simultaneous increase of cereal participation in the structure of crops is causing a decrease of soil fertility, which is manifested, first and foremost, in the loss and degradation of the soil organic matter. As a result of the above-mentioned situation the necessity of searching for alternative sources of organic matter occurs. The municipal sewage sludge and cereal straw can act as those alternative sources of organic matter. Intensive research confirms the usefulness of both sewage sludge 1 -3 and cereal straw 4 -5 . In the case of agricultural utilization of sewage sludge it is recommended to compost it with an addition of materials rich in organic matter (e.g. with straw, sawdust, bark). However, the composting process, conventional or industrial, requires quite considerable financial expenses, which became the premise to take up the research on the assessment of the total application of sewage sludge and wheaten straw with the supplemental mineral N and NPK fertilization, in shaping some of the soil fertility indicators.
MATERIALS AND METHODS
Over the years 2004 -2005 the pot experiment was conducted under the foil roof in the hall of vegetation of The University of Agriculture in Szczecin. The soil used in the experiment was taken from the Ap level of arable field of the Experimental Agriculture Station in Lipnik. This soil is numbered among the acid brown as incomplete of a granulometric composition of light very fine sand with 12% of slit and clay (good rye complex). The pH reaction before setting up the experiment was acid (pH in 1M KCl -5.31), the content of the total carbon was 6.03 g·kg -1 , the total nitrogen 0.60 g·kg -1 , the content of available phosphorus was high, potassium medium and magnesium was low.
The scheme of the experiment included two factors, the first was presented by 5 variants: the control and 4 doses of municipal sewage sludge with an addition of wheaten straw at an equal rate, the second factor was a variant without mineral fertilization (0), with mineral nitrogen fertilization (N) and NPK. The doses of municipal sewage sludge, which came from the mechanical-biological sewage treatment in Stargard Szczeciñski, were: 0.5, 1.0, 1.5 and 2.0% of dry matter in relation to 6.0 kg d.m. of the soil in the pot. Wheaten straw, cut in chaff, was applied in the dose of 30 g d.m. per pot. Table 1 shows the chemical composition of sewage sludge and straw.
On the objects with Festulolium, fertilized only with mineral nitrogen and NPK, the dose of nitrogen was 1 g N per pot (urea -46% N). Phosphorus (double superphosphate -20% P) on the objects with NPK was applied in the amount of 0.164 g P and potassium (potash salt -50% K) 0.312 g K per pot. The test plant was -intergenus hybrid -Festulolium (var. Felopa), which was sown 28. 04.2004 , and harvested at the following time: I -18.06., II -19.07., III -25.08., IV -28.09.2004. Throughout all this vegetation period the grass was watered with distilled water, keeping the soil humidity on the 60% level of full water capacity. After the fourth cut of Festulolium, the soil in the pots was mixed and the stubble mulch was covered, the pots prepared in such a way were stored until spring 2005.
In the second year of research (2005), after loosening the soil in the pots, mineral fertilization was applied. On the objects with the N and NPK the dose of nitrogen was 0.50 g N, phosphorus on the objects with NPK -0.164 g P and 0.208 g K per pot. Common sunflower, which was harvested after 45 days of vegetation, acted as the test plant and then blue phacelia was sown. On the objects with N and NPK fertilization, during the time of the vegetation of phacelia, 0.25 g N per pot was applied. After the harvest of phacelia, from three repetitions of each fertilizing object, samples of soil were taken. In the mean object the samples' pH was analyzed (pH in 1 M KCl), the content of total nitrogen and carbon was analyzed on the Costech CNS elemental analyzer, the available P and K were analyzed with the Egner-Riehm method and magnesium with the Schachtschabel method.
RESULTS AND DISCUSSION
Municipal sewage sludge, used in the experiment, was characterized by a high content of nitrogen, phosphorus and total calcium, while the content of potassium was low (Table 1) . However, the content of heavy metals, limited in agriculture utilization of sewage sludge, was lower than the norms included in The Decree of Minister of Environment of 01.08.2002
6 . The doses of sewage sludge, taken into consideration in the scheme of research, were high because in conversion to the mass of soil from 1 ha amounted to: 15, 30, 45 and 60 t d.m. of sewage sludge per ha. The dose of wheaten straw (15 t d.m. per ha) was also higher than when used in agriculture practice.
Application of high doses of sewage sludge and straw was a result of expectations of significant differences as a result of the rising doses of sewage sludge on soil properties.
After two years of research significant alkalization of soil was noticed on all the objects of the experiment (Table  2 ), in comparison with the initial state (pH=5.31). An average increase of the soil pH from the control object amounted to 0.95 of a unit, on the objects with sewage sludge and straw it was somewhat higher and varied from 1.02 to 1.21 of the unit. Not large differences between the average value of the soil pH from the control object and the values from the objects with sewage sludge and straw show that organic fertilization did not cause significant changes in pH, rather it had an impact on its stabilization. Jakubus
7
, in her research, after annual application of 2 and 8 t·ha -1 d.m. of sewage sludge during the period of five years, did not notice any significant changes in the soil pH. However, Baran et al.
8
, in the second year after the application of high doses of sewage sludge (from 1% to 40% d.m. of sewage sludge in relation to the soil mass) for the fertilization of very light sand, obtained the increase of the soil pH by 0.7 of the unit already with 1% dose of sewage sludge and with higher doses above 1.0 of unit. A small impact of sewage sludge fertilization on the changes in the soil pH, in this research, could be a result of the acidifying effect of straw, because the products of decomposition of straw in the soil have an acid character 9 . One of the most important indicators of soil fertility is the content of total or organic carbon. In this research, for the reason of the used method of dry mineralization of the soil, the content of total carbon is presented. In the second year of the research the content of total carbon in the soil from all the objects fertilized with sewage sludge and straw was significantly higher than in the soil from the control object (Table 3 ).
An average increase of the content of total carbon in the soil under the influence of organic fertilization varied from 31.8 to 37.8%. In spite of large differences of sewage sludge doses, there were no significant differences between individual doses. A similar content of the total carbon in the soil from the objects with higher doses of sewage sludge + straw, like in the soil with lower doses, shows that its content is decreasing faster with the higher doses of sewage sludge. This dependence is confirmed by the results of the research conducted by Korbulewsky et al.
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, along with rising the doses of the compost prepared from sewage sludge. This faster decomposition of a larger mass of organic matter in the soil Perucci 11 explains with the increase of the biomass and the activity of microorganisms in the soil, which accelerates its mineralization in several months after application.
Municipal sewage sludge is usually rich in nitrogen, which favours enlargement of its content in the soil. However, a significant increase of the content of this nutrient in the soil was obtained after an application of doses higher than 10 t·ha -1 d.m. of the sewage sludge 12 . In this research, where the doses of sewage sludge amounted from 15 to 60 t·ha -1 d.m. and 30 t·ha -1 d.m. of the straw, a significant increase of the content of total nitrogen in the soil was obtained, in comparison with the control object (Table 3 ). An average increase of content of this nutrient in the soil varied from 34.4 to 52.2%. Along with the rising doses of sewage sludge, the content of total nitrogen in the soil was increasing, but the differences between individual doses, like in the case of total carbon, were insignificant.
Analyzing the impact of mineral fertilization on the shaping of the content of total carbon and nitrogen, more of those nutrients were stated in the soil from the objects fertilized with N and NPK than in the objects with exclusive sewage sludge and straw fertilizing, but the differences were not statistically confirmed.
An average value of the C:N ratio in the soil from the objects with lower doses of sewage sludge (0.5 and 1.0%) was similar to its value from the control object (Table 4) .
However, in the soil from the objects with 1.5 and 2.0% of sewage sludge the C:N ratio was narrower, which was connected with a higher increase of the content of total nitrogen and carbon. Such relationship shows that organic matter from sewage sludge and straw is mineralized in the soil at a faster pace.
The high content of total phosphorus in municipal sewage sludge does not always cause a significant increase of the content of available forms of this nutrient in the soil. Czeka³a 13 is looking for the reason of that situation in the high content of calcium in sewage sludge, which has impact not only on the high value of the sewage sludge pH, but also on the possibility of a creating hardly soluble combination of phosphorus. The results obtained by us show that all of the sewage sludge doses significantly increase the content of available phosphorus in the soil, in relation to the control (Table 5 ).
An average increase of the content varied from 8.2 to 21.6% and in most cases the higher dose of sewage sludge responded to a significant increase of the content of available phosphorus in the soil.
Fertilization with sewage sludge and straw, in comparison with the control object, had also an impact on the increase of the content of available potassium in the soil, but the statistically confirmed increase was obtained only on the object with 1.5% of sewage sludge + straw and amounted to 12.6%.
From the fertilizing point of view the content of magnesium, which is a deficit nutrient in our soils, is a favour- Table 3 . The content of the total carbon and nitrogen in the soil (g·kg -1 ) Table 4 . The value of the C:N ratio in the soil Table 5 . The content of available phosphorus and potassium in the soil (mg·kg
able property of sewage sludge. However, significant enrichment in available magnesium of the soil fertilized with sewage sludge follows after application of its high doses
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. The presented research, in which in comparison with the control, the highest dose of sewage sludge had a significant increase on the content of available magnesium, is the confirmation of the above-mentioned dependences (Table 6 ). An average increase of the content of magnesium in the soil from that object amounted to 24.7%.
On the basis of the conducted research it can be stated that high doses of sewage sludge (30, 45, 60 t·ha -1 d.m.), in comparison with the lowest dose (15 t·ha -1 d.m.), did not significantly improve the soil fertility indicators (pH, the content of total carbon and nitrogen).
Above-mentioned observations show that for the purpose of maintaining of soil fertility, it is recommended to apply lower doses of organic fertilizers but with higher frequency.
CONCLUSIONS
1. After the two years of an application of sewage sludge and wheaten straw and annual mineral fertilization, a significant diversity of some analyzed soil fertility indicators were noticed, in comparison with the control object.
2. Fertilization with sewage sludge and straw did not have a significant influence on the change of the soil pH, it rather had stabilized the soil pH.
3. All the doses of sewage sludge + straw, in comparison with the control, significantly increased the content of total carbon (from 31.8 to 37.8%) and total nitrogen (from 34.3 to 52.2%) in the soil. The increase of the content of total carbon and total nitrogen in the soil between the rising in turn doses of sewage sludge + straw were not significantly different, which shows that faster mineralization of organic matter at high doses of fertilizers and losses of these components from the soil took place.
4. There was significantly more phosphorus available in the soil from all the objects with sewage sludge and straw than in the soil from the control object (from 8.2 to 21.6%), while the content of potassium was higher only in Table 6 . The content of available magnesium in the soil (mg·kg -1 ) the soil from the object with 1.5% of sewage sludge + straw and magnesium at the highest dose of sewage sludge. 5. Mineral N and NPK fertilization, used against a background of sewage sludge and straw, did not have a significant impact on the shaping of the analyzed soil fertility indicators.
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